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AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR 1.116 

Responsive to the Final Office Action, Paper No. 20060216, dated March 1, 2006, please 
amend the application as follows. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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IN THE CLAIMS 

1-7. (Cancelled) 



8. (Currently amended) A method of forming a MOSFET having a recessed 
channel, comprising: 

forming a trench in a semiconductor substrate; 

forming a gate dielectric layer on an inner wall and a bottom of said trench; 

sequentially forming a gate conductive layer and a capping layer on the gate dielectric 
layer so as to fill the trench; 

forming a gate electrode having a first portion which rises over the semiconductor 
substrate and a second portion filling the trench by simultaneously patterning the capping layer 
and the gate conductive layer, wherein the first portion has a smaller width than that of the 
second portion; and 

forming a source/drain region by implanting impurity ions into the semiconductor 
substrate on both sides of the gate electrode. 

9. (Previously presented) The method of claim 8, wherein forming the trench 
comprises: 

forming a rectangular trench in the semiconductor substrate using an etch process; and 
making the trench have a round profile by further etching the trench using a chemical dry 
etch process. 

1 0. (Previously presented) The method of claim 9, wherein the rectangular trench is 
formed to a depth of about 1000A to 1500A and is further etched by about 100A to about 200A 
using a chemical dry etch process. 

1 1 . (Previously presented) The method of claim 8, wherein the gate dielectric layer is 
formed of one selected from the group consisting of a silicon oxide layer, a titanium oxide layer, 
and a tantalum oxide layer. 
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12. (Previously presented) The method of claim 8, wherein the gate conductive layer 
comprises a conductive polysilicon layer that fills the trench and a metal layer formed on the 
conductive polysilicon layer. 

1 3. (Previously presented) The method of claim 8, wherein forming the trench 
further compromises: 

forming a sacrificial oxide layer by thermally oxidizing the semiconductor substrate; and 
removing the sacrificial oxide layer using a wet etch process. 

14. (Previously presented) The method of claim 8, wherein forming the gate 
electrode comprises recessing the gate conductive layer that fills the trench to a depth of 500A or 
less from the surface of the semiconductor substrate 

15. (Previously presented) The method of claim 8, further comprising forming 
spacers on sidewalls of the gate electrode. 

16 Cancelled 

17. (Previously presented) The method of claim 14, further comprising forming 
spacers on the sidewalls of the gate electrode, wherein a portion of the spacers are extended into 
the semiconductor substrate. 

1 8. (Previously presented) The method of claim 9, wherein the etch process is a 
reactive ion beam etch process. 

19. (Previously presented) The method of claim 8, wherein the source/drain region is 
shallower than the bottom of the trench. 

20. (Currently amended) A method of forming a MOSFET having a recessed 
channel, comprising: 

forming a trench in a semiconductor substrate using a etch process; 
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forming a gate dielectric layer on an inner wall and a bottom of said trench; 

sequentially forming a gate conductive layer and a capping layer on the gate dielectric 
layer so as to fill the trench; 

forming a gate electrode having a first portion which rises over the semiconductor 
substrate and a second portion filling the trench by simultaneously patterning the capping layer 
and the gate conductive layer, wherein the first portion has a smaller width than that of the 
second portion; 

forming spacers on the sidewalls of the gate electrode, wherein a portion of the spacers 
are extended into the semiconductor substrate; and 

forming a source/drain region by implanting impurity ions into the semiconductor 
substrate on both sides of the gate electrode, 

and wherein forming the gate electrode comprises recessing the gate conductive layer that 
fills the trench to a depth of 500A or less from a top surface of the semiconductor substrate by 
adjusting etching time. 

21 . (Previously presented) The method of claim 20, wherein the trench is formed to a 
depth of about 1000A to about 1500A and is further etched by about 100A to about 200A using a 
chemical dry etch process. 

22. (Previously presented) The method of claim 20, wherein the source/drain region 
is shallower than the bottom of the trench. 

23 . (Previously presented) The method of claim 15, wherein the width of the first 
portion of the gate electrode plus the spacers is less than that of the second portion of the gate 
electrode. 

24. (Previously presented) The method of claim 23, wherein the spacers extend the 
entire height of the first portion of the gate electrode. 

25. (New) A method of forming a semiconductor device having a recessed channel, 
comprising: 
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forming a rectangular trench in a semiconductor substrate using an etch process; 

forming a gate dielectric layer on an imier wall and a bottom of said trench; 

forming a gate conductive layer and a capping layer on the gate dielectric layer to fill the 

trench; 

forming a gate electrode having a first portion which rises over the semiconductor 
substrate and a second portion filling the trench by simultaneously patterning the capping layer 
and the gate conductive layer, wherein the first portion has a smaller width than that of the 
second portion, and wherein forming the gate electrode comprises recessing the gate conductive 
layer that fills the trench to a depth of 500A or less from the surface of the semiconductor 
substrate; and 

forming a source/drain region by implanting impurity ions into the semiconductor 
substrate on both sides of the gate electrode. 

26. (New) The method of claim 25, wherein forming the capping layer is performed 
immediately after forming the gate conductive layer. 
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